OVER forty years ago Plosz [1890] showed that when urine is strongly acidified with acetic acid and shaken with ether, chloroform or amyl alcohol, the mixture separates into two layers and on the boundary between the two a precipitate of protein is formed. He remarks: "The reaction is given by all urines, since all urines contain protein. The delicacy of the reaction is thereby shown'. The protein so obtained is not a homogeneous substance since only a portion of it is soluble in acetic acid. Another portion is soluble in water, alkalis, and strongly concentrated solutions of common salt. The fraction insoluble in acetic acid dissolves, after being washed with acetic acid, in dilute alkali, and is again precipitated on addition of acetic acid. It behaves like mucin. Normal urine always contains protein and a body behaving in its reactions like mucin."
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Two years later Smith [1892] , who evidently had not seen Plosz's paper, described a reaction of urine with ether in which the acidified urine was shaken with ether, and a thick scum was formed as the layers separated. He stated that the scum was most abundant in the urine of those who had a good appetite and good digestion and was usually absent after long fasting or when the diet was greatly restricted. Oriel and Barber [1930] have found that when acidified urine is shaken with one-fifth of its volume of ether the mixture separates into two layers with a scum between, which varies in extent and consistency according to the health of the person from whom the urine is derived. When the aqueous layer is discarded and alcohol is added to the ether and scum a precipitate is obtained which gives the biuret, Millon, Adamkiewicz and Molisch reactions. They state that the nitrogen content of the precipitate is also variable and in allergic conditions may rise from a few mg. to as much as 300 mg. daily with the onset of an attack, subsiding to its original value as the attack passes. The chief interest of Oriel and Barber's observations, however, lies in their discovery that the precipitate obtained from urine passed during an attack, contains some of the antigen responsible for the attack as shown by skin reactions and by reproduction of the attack when a solution of the precipitate is injected intradermally into the patient from whom it has been derived. It appeared to be desirable to investigate the nature of this ether-alcohol precipitate more closely.
Isolation of-the crude mnterial. The material was obtained by treating 500 cc. of urine with 5 cc. of 25 % sulphuric acid, adding 100 cc. of ether, shaking the mixture vigorously in a stoppered separating funnel for a minute and allowing the ether to separate for 15 minutes. The aqueous layer was then discarded and 100 cc. of 93 % alcohol were added to the ether and the scum. The precipitate was allowed to settle and was separated by centrifuging, washed with alcohol and with ether and dried in a desiccator or at 1000 as required.
The material could also be obtained by adding to the urine 3 vols. of 93 % alcohol, and collecting the precipitate. The proportion of salts present was, however, much higher in this case.
The quantity of material obtained by means of the ether reaction as described above appeared to be higher in the case of urines from allergic patients than in the case of urines from apparently normal subjects. Thus an asthmatic in an attack yielded 1-067 g. per litre containing 0 047 g. N, whereas men employed on indoor work and apparently normal yielded 0'165 g. per litre, containing 0 004 g. N. Only a few allergic urines, however, have been examined quantitatively in this way, because Oriel and Barber have provided abundant data and also because the values so obtained are liable to certain errors. As will be shown the material consists largely of salts precipitated by the alcohol from the urine entangled in the ether, and some nitrogenous substances are similarly precipitated or adsorbed, which have no direct relation to the ether test. Further, only after being shaken several times with fresh quantities of ether does the urine cease to give the typical honeycomb layer. The vigour of the shaking also materially affects the degree of emulsification, and so the quantity of material obtained by a single treatment.
Ash content of the crude material. The ash content of the precipitate (determined by ignition at a moderate temperature, moistening the ash with dilute sulphuric acid and then strong ignition) varied from 70 to 87 % of the material which had been dried at 1000. It consisted, as might be expected, of sodium sulphate with about 6 % of calcium sulphate and sometimes a little phosphate.
Fraction of the crude material soluble in cold water.
The greater part of the crude material was soluble in water and the solution obtained, using only a small excess of cold water above that required to dissolve the salts, gave only a moderate ether reaction. The PH of this solution was about 3. The solution did not give the protein reactions distinctly but gave Molisch's reaction which was probably due to a trace of glucose in this case. Evidently the material responsible for the ether reaction is sparingly soluble in concentrated salt solution at p] 3.
Of the crude dry material from urine passed during a severe attack of asthma 89 % was soluble under these conditions. The crude material had 4*5 % N, of which 3-2 % was soluble, including 0-4 % of ammonia-N (these figures being all percentages of the crude material). The soluble portion contained practically all the inorganic matter and some organic matter. No appreciable precipitate was obtained on saturating the solution with ammonium sulphate and boiling. As the substance responsible for the ether reaction was almost entirely in the insoluble fraction the soluble material was not examined further.
The protein fraction. The residue obtained on washing the crude material free from salts with cold water will be referred to as the "protein fraction" because it consisted almost entirely of protein or related substance. It was soluble to some extent in cold water, even after acidification, and could not therefore readily be obtained free from salts by shaking the ether with acidified water after removal of the urine. In its moist finely divided state it dissolved instantly in very dilute alkali to give an almost clear, slightly brown solution. When dried at 1000 for some time it became insoluble in dilute ammonia. Addition of acetic acid to the filtered alkaline solution produced slight opalescence but no precipitate in the cold. On boiling the acidified solution a little coagulated protein was precipitated. When this had been removed the filtrate, although giving all the colour reactions of proteins, did not give a precipitate with potassium ferrocyanide. This applies both to material from asthmatic and that from non-asthmatic urine.
Half saturation of the acidified solution (freed from coagulable protein) with ammonium sulphate gave only a trace of precipitate in the cold even' after 12 hours, but, on boiling, a flocculent precipitate was obtained and the filtrate from this, both in the case of asthmatic and normal urine was found to be free from protein. The precipitate was soluble in hot water and did not come down again on cooling.
When the acetic acid solution (freed from coagulable protein) was saturated completely with ammonium sulphate a precipitate was obtained in the cold. This was removed by centrifuging, dissolved in water, dialysed until free from sulphate and reprecipitated by addition of 3 vols. of alcohol. The precipitate was separated, washed with alcohol and ether and dried at 100°. It formed slightly pigmented transparent scales. It was acid to litmus and was readily soluble in water at PH 8. It was precipitated by Esbach's reagent, but not by ferrocyanide. It contained no phosphorus, and had 12-5 % N (microKjeldahl) on an ash-free basis. By an adaptation of Weiss's modification of Millon's reaction the tyrosine content of material from asthmatic urine was estimated to be about 2 %, and the tryptophan by the May and Rose colorimetric method as modified by Boyd [1929] was found to be 0-5 %. Table I . Further work is being carried out in this direction, but from the present results it is evident that there may be a normal urinary protein content even in the cachexia of cancer. The constancy of an increased protein excretion in allergic conditions in particular is being investigated. Discussion of the nature of the protein. Considerable confusion exists as regards protein substances in urine. The term "proteose" has often been employed loosely. From the description of the product isolated from normal and asthmatic urines it appears to be a mixture of heat-coagulable protein and a mucoid. The practical differentiation between mucoids and glucoproteoses is not clear. Phosphorus was not found in the purified material, i.e. after precipitation and dialysis, but the crude protein fraction from one asthmatic urine contained 0-3 % of phosphorus. It appears that little or no nucleoprotein is present. Morner [1895] made a detailed study of protein substances in normal urine. He found a substance which he called "urinary mucoid" identical with the well-known "nubecula" of cooled urine and obtained by him by allowing the filtered fresh urine to stand in presence of chloroform. Its composition and reactions corresponded closely with those described above for the substance isolated by means of the ether reaction, after removal of irreversibly heatcoagulable protein. He also found that normal urine contains a little serumalbumin, which, on addition of acetic acid to urine and shaking with chloroform, is precipitated chiefly in combination with chondroitinsulphuric acid, but also in combination with glycuronic acid and nucleic acid. The properties of the mucoid and of the loose compound of serum-albumin with chondroitinsulphuric acid, as found by Morner, were very similar, but the mucoid was not precipitated on shaking its solution with organic solvents in presence of chondroitinsulphuric acid (which is said to be present in all urines), although it was so precipitated in the absence of that substance. On this his separation of two different mucin-like substances depended. A consideration of the precipitation reactions of these bodies and of the phenomenon of the precipitation of proteins on the interfaces between solvents and water throws doubt on M6rner's conclusion that the mucoid was not precipitated from urine by shaking with solvents.
In order to settle this point 100 cc; of fresh normal urine were acidified with sulphuric acid and shaken repeatedly with fresh quantities of ether until a honeycomb layer was no longer obtained. The aqueous layer was then treated with 3 vols. of 93 % alcohol and after some hours the precipitate was removed on the centrifuge, dissolved in water, and the solution dialysed for a week in presence of toluene, the water being frequently changed. The nondialysable nitrogen was then determined. The protein nitrogen of the urine was similarly determined omitting the treatment with ether. It was found that whereas the urine contained 0-014 g. of protein nitrogen per litre, the protein nitrogen left after repeated treatment with ether was 0-0026 g. per litre. Morner repeatedly found mucoid corresponding to about 0 003 g. of nitrogen per litre, but it is probable that the precipitation was by no means complete. Further, it is not to be expected that shaking with ether can effect complete separation of the protein. It seems likely that the 0-0026 g. per litre of residual non-dialysable nitrogen was due partly at least to a residue of the same kind of protein as that precipitated. These considerations support the view that M6rner was mistaken in supposing that he had effected a separation of two different kinds of mucin-like substances. Both, if present, are precipitated on shaking the acidified urine with solvents.
The irreversibly-coagulable protein (from asthmatic urine) was boiled repeatedly with water faintly acidified with acetic acid, allowed to stand in water at PH 8 for 15 hours, washed repeatedly with distilled water by decantation, and then with alcohol and ether and dried at 1000. Its nitrogen content, allowing for 1-3 % of ash present, was 14-7 %. The alkaline treatment was intended to remove loosely combined precipitants such as chrondroitinsulphuric acid, mentioned by Morner. As the nitrogen content of serum-albumin is 15-9 % it is possible that the coagulated material was serum-albumin contaminated with mucoid (wbich, according to Morner, is itself a protein precipitant) or with chondroitinsulphuric acid.
It is hoped by means of biological tests to establish the identity or nonidentity of the proteins of normal and allergic urines with components of blood-serum and to confirm Oriel and Barber's observations on the specific antigenic properties of the urinary protein of allergic conditions, using purified material.
CONCLUSION. The substances in normal and asthmatic urines responsible for the ether reaction and isolated thereby are an irreversibly coagulable protein, possibly identical with serum-albumin, and a mucoid containing 12-5 % of nitrogen, possibly derived from the urinary passages.
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